The lethality of Ku86 (XRCC5) loss-of-function mutations in human cells is independent of p53 (TP53).
Ku86 is one of the two regulatory subunits of the DNA-PK (DNA-dependent protein kinase) complex that is required for DNA double-strand break repair in mammalian cells. In a previous study, by means of somatic gene targeting, we generated human cell lines deficient in Ku86 (XRCC5). Heterozygous human Ku86 cells exhibited a wide array of haploinsufficient phenotypes, including sensitivity to ionizing radiation, defects in DNA-PK and DNA end-binding activities, elevated levels of p53 (TP53) and gamma-H2AX foci, and a defect in cell proliferation with an increase in the frequency of aneuploid cells. Here we demonstrate that the overexpression of a human Ku86 cDNA complemented the deficiencies of these cells to wild-type levels. In contrast, Ku86 overexpression only partially rescued the telomere defects characteristic of Ku86 heterozygous cells and did not rescue their genetic instability. Additionally, in stark contrast to every other species described to date, we had shown earlier that homozygous human Ku86(-/-) cells are inviable, because they undergo 8 to 10 rounds of cell division before succumbing to apoptosis. The tumor suppressor protein p53 regulates the DNA damage response in mammalian cells and triggers apoptosis in the face of excessive DNA damage. Correspondingly, ablation of p53 expression has repeatedly been shown to significantly ameliorate the pathological effects of loss-of-function mutations for a large number of DNA repair genes. Surprisingly, however, even in a p53-null genetic background, the absence of Ku86 proved lethal. Thus the gene encoding Ku86 (XRCC5) is an essential gene in human somatic cells, and its absence cannot be suppressed by the loss of p53 function. These results suggest that Ku86 performs an essential role in telomere maintenance in human cells.